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AN AIR FLOW CONTROL DEVICE FOR THE 
INDUCTION Syd'fSM OF AN INTERNAL COMBUSTION ENGINE 

This invention relaces to internal comoustion engines ana in 
particular to an air flow control device tnerefor. 

It is Known to provide an air flow control device often 
Known as a throttle body for an induction system of an 
internal comoustion engine having a oody with a tnrougn oore 
in whicn is rotataoly mounted a disc type valve element* 
The oody of sucn a prior art air flow control device is 
normally made from a light alloy material ana nas a very 
accurately macnined oore and an accurately manufactured disc 
valve to ensure that when tne disc valve is in its closea 
position ooscuring tne oore tne leaKage ot air past tne aisc 
valve is accurately controlled. 

It is a prooiera witn sucn prior art air tlow control aevices 
that oecause of tne accuracy requirea tney are expensive to 
manufacture. 

According to tne invention tnere is providea an air flow 
control device for the induction system of an internal 
combustion engine, the device comprising a body defining a 
longitudinal passageway extending oetween first and secona 
ends of tne body ana a valve element moveaoiy supported 
within said passageway oy the oody to provide a means of 
varying tne cross-sectional area of the passageway wnerein 
said oody is made from a plastic material. 
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Preferaoly, tne valve element is a flat plate valve element 
rotataole about an. axis of rotation arrangea substantially 
normal to tne longitudinal axis of tne passageway. 

Advantageously, the passageway nas a first step tnerein 
defining a first sealing surface facing tne first end of tne 
oody . 

Advantageously, in addition to said first sealing surface 
there is a second step defining a second sealing surface 
facing the second of the oody. 

Prefaraoly, when the valve element is in its closed positon 
ooscuring the passageway a portion ot tne sioe race of cne 
valve element facing tne second end of tne oody is in 
sealing aoutment with the tirst sealing surtace. 


Preferably, wnen tne valve element is in its closed position 
obscuring tne passageway a portion of tne side face of tne 
valve element facing the first end of the oody is in 
abutment with the second sealing surface. 
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Advantageously/ tne first and sacond sealing surfaces may oe 
substantially parallel to a plane arranged normal to tne 
longitudinal axis of the passageway. 

This nas the advantage tnat minor variations in tne 
transverse dimension of tne passageway do not adversely 
effect the anility of tne valve element to co-operate 
effectively witn tne first and second sealing surfaces. 

The flat plate valve element may oe a part oval or part 
circular disc valve element attached to a snaft rotataoly 
supported Dy tne oody. 

Tne first sealing surface may oe in tne form of a first 
arcuate race. 

Tne second sealing surface may oe in tne form of a second 
arcuate face. 

Preferaoly f tne distance from the or each arcuate face to 
the respective end of tne oody to which it is facing is 
equal to or greater than the corresponding distance from 
that respective end to the axis of rotation of tne valve 
element. 
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Advantageously, the disc valve element is a plastic disc 
valve element part of the outer peripneral side face of 
whicn forms an integral lip seal for co-operation with tne 
first arcuate face when the valve element is in tne closed 
position. 

Tnis aas the advantage that the valve element is cheap to 
manufacture. 

Alternatively, tne disc valve element may De a plastic disc 
valve aiement part ot tne outer peripneral side face of 
vnica nas a resilient seal memDer of a different material 
attacned thereto for cooperation witn tne first arcuate face 
wnen tne valve element is in tne closed position. 

Advantageously, tne resilient seal is attacned to tne valve 
element oy Being co-moulded tnerewitn. 

Part of the periphery of tne disc valve element may have a 
part spnerical radius formed tnereon for co-operation witn 
the wall ot the passageway opposite tne first sealing 
surface. 


( 
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Tnis has tne advantage tnat the change in cross-sectional 
area of tne passageway as tne valve element is initially 
moved away from tne closed position is more progressive. 

Alternatively/ part of tne outer peripheral side face of tne 
disc valve element may nave a stop m^ans formed integrally 
tnerewitn for aoutment against tne second arcuate face wnen 
tne valve element is in tne closed position. 

This has tne advantage tnat an external or auxiliary stop is 
not required thereoy reducing tne cost of manufacture ana 
asseraoly. 

Tne first or second arcuate faces may nave a resilient 
arcuate seal attacned thereto preferaoly oy co-mouiaing in 
situ witn tne body. 

A oypass passage may toe formed as an integral part of tne 
body f the bypass passage entending from a position in tne 
passageway towards tne first end of the DOdy witn respect to 
tne valve element to a position in tne passageway towards 
tne second end of the body witn respect to the valve element. 
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Preferably, part of tne bypass passage is defined Dy a 
nousxng for a bypass flow control valve. 

Advantageously, tne housing is mouxded as an integral pare 
of tne oody dt tne air flow control device. 

Tne invention will now be descriDed by way of example witn 

rererence to tne accompanying drawing of wnicn:- 

Figure Is is a scnematic drawing of an internal combustion 

engine and an induction system tnerefor? 
Figure 2: is a plan view of an air flow control device 

according to a first embodiment of tne invention; 
Figure 3: is a side view in tne direction of arrow 'a' on 

figure 2; 

Figure 4: is a cross-section on tne line X-X on figure 2; 
Figure b: is an end view in tne direction or arrow 'd' on 
figure 4; 

Figure 6: is an enlarged view of part of tne cross-section 

snown in figure 4 as indicated oy tne circle 
Figure 7: is an enlarged view of part of tne cross-section 

of figure 4 as indicated oy tne circle ' Z'; 
Figure 8: is a cross-section tnrougn an air flow control 

device according to a second embodiment of tne 

invention; 

Figure 9: is a staggered cross-section on tne line Y-5f on 
figure 8. 
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tfitn particular reference, to Figure 1 tnere is snown an 
engine 14 naving an inlet manifold 13 connected tnereto. 
Tne inlet manifold 13 is provided, to connect tne iniet ports 
(not snown) of tne engine 14 to an air flow control device 
12. 

Tne air flow control device 12 includes a moveaole disc 
valve element 27 to vary tne volume ot air drawn in tnrougn 
an air cleaner 11 oy tne engine. 

Tne valve element 27 is moveaole oy means ot a caole 24 
connected to a driver operaole pedal 2s. 

Witn particular reference to figures 2 to 7 tnere is snown 
an air control device according to a first emooaiuient of cne 
invention tne air flow control device 12 naving an infection 
moulded rigid plastic oody 21 defining a passageway 30 in 
wnicn is rotataoly supported tne disc valve element 27. 

The passageway 30 extends from tne first ena 22 of tne oody 
to a second end 23 of the oody 21 along a longitudinal axis 
L-L. 

The disc valve element 27 is attached to a shaft 2tt oy means 
of a screw 29 f the shaft 28 being located by a groove 2b in 
tne valve element 27. 
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Tne disc valve element 27 is rotataDle aoout an axis of 
rotation R-R wnicn is suostantially normal to tne 
longitudinal axis L-L of cne passageway 30 and intersects 
the longitudinal axis L-L of tne passageway 30 at a position 
Between said first and second ends 22 and 23 of tne ooay 2i. 

Tiie passageway 30 is defined oy a first Dore 31 naving 
tapered and parallel sections extending from cne first end 
22 and a second oore 32 extending from tne second end 23, 
tne interaction of tne first and second oores 31 and 32 at 
tne position of }uncture forms two opposing steps wnicn form 
first and second sealing surfaces 33 ana 3«. Tne first 
sealing surface faces towards tne first end 22 of tne ooay 

21 and is in tne form of a first arcuate face 33. Tne 
second sealing surface faces towards tne secona end 23 of 
tne oody 21 and is in tne form of a second arcuate face 34. 

Tne distance of tne first arcuate face 33 from tne first ena 

22 as indicated oy tne reference numerals PI is greater tnan 
the corresponding distance from the first end 22 to tne axis 
of rotation R-R of the valve element 27 as indicated Dy the 
numerals VI. 

Similarly, the distance of tne second arcuate face 3« from 
the second end 23 is greater than tne corresponding distance 
from the second end 23 to tne axis of rotation R-R of tne 
valve el raent 27. 
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Tne disc valve element: 27 . is injection moulded from a 
resilient plastic material and has a lip seal 35 formed as a 
integral part tnereof around part of its outer periphery for 
cooperation with tne first arcuate face 33 • 

The portion of outer periphery of tne 'disc valve element 2.1 
opposite to tne position wnere it forms a lip seal 35 is 
thicKened to form a stop 36 for cooperation witn tne second 
arcuate face 34. 

The aoutment of tne stop 3 6 witn tne second arcuate face 34 
prevents over-rotation ot tne disc valve element 27 and 
consequential damage to tne lip seal 35 without tne need for 
an external stop mecnanism. 

The first and second arcuate faces 33 and 34 are parallel to 
but offset suostantially tne same distance from a plane 
along the axis of rotation R-R of the disc valve element 27 
arranged normal to tne longitudinal axis L-L of tne 
passageway 30. 

Transverse cnanges of the dimension of the passageway 30 
which occur due to thermal expansion or contraction of tne 
body 2i are accommodated without effecting the effectiveness 
of the seal formed between tn lip seal 35 and tne first 
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arcuate surface 33 or tne accuracy of aDUtment of tne stop 
36 witn the second arcuate sealing surface 34. 

For example, expansion of tne passageway 30 wiJ.1 merexy 
result in a movement of the position of contact oetween tne 
lip seal 35 and tne first arcuate surface 33 or tne stop 3 6 
and the second arcuate surface 34. 

Similarly, positioning the first and second arcuate faces 33 
and 34 parallel to out offset from said plane along tne axis 
of rotation R-R of tne disc valve element 27 arranged normal 
to tne longitudinal axis L-L of tne passageway 30 reduces 
tne need for the valve element 27 and the passageway 30 to 
oe produced to sucn a nign degree of accuracy. 

A bypass passage 3b connects tne first core 31 witn tne 
second bore 32 to provide a passageway arouna tne disc valve 
element 27 wnen "tne'^disc^vaive element 27 is in its closed 
position obscuring tne passageway 30. 

An idle speed control valve 39 is positioned in a nousing 4U 
defining part of the bypass passage 38, tne idle speea 
control valve 39 being moveable by a stepper motor 41 to 
control tne amount, of air that is permitted to Dypass tne 
disc valve element 27 througn the bypass passage 38. 
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Operation of tne air flow device as part of tne induction 
system for an internal comoustion engine is as follows. 

rfHen tne engine 1* is idling tne disc valve element 27 is in 
tne closed position snown in figures 2 to 7 tnereoy 
providing tne maximum restriction to tne flow of air from 
tne air cleaner 11 connected to tne first end 22 ot tne ooay 
21 tnrougn tne passageway 30 to tne inlet manifold 13 
connected to tne second end 23 of tne oody 21 and nence into 
tne engine 14. 

Tne actual flowrate of air tnrougn tne passageway 30 will 
depend upon tne leakage past tne disc valve element 27 ana 
tne flow of air tnrougn tne oypass passage 38. 

Tne oypass valve 39 controls tne flowrate of air tnrougn tne 
oypass passage 38 and is moved oy the stepper motor 41 to a 
position apprpriate to tne running conditions ot tne engine 
as sensed oy an engine control unit (not snown) . 
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The engine control unit receives information from various 
sensors located on tne engine, and tne exhaust system of tne 
engine which is used to provide a control signal to the 
stepper motor 41 to provide smooth idling witn low 
emmissions. 

movement of tne pedal 25 causes the disc valve to oe opened 
and closed througn approximately 90 degrees. 

In the open position tne disc valve element 21 lies 
approximately parallel to the longitudinal axis L-u and nas 
very little restricting effect on tne flow of air tnrougn 
the passageway 30 and is often referred to as tne full 
throttle or wiae open position. 

With particular reference to figures 8 and 9 there is snown 
an air control device according to a second emoodiment of 
the invention the air flow control device 112 naving an 
injection moulded rigid plastic body 121 defining a 
passageway 130 in wnicn is rotataaly supported a disc valve 
element 127. 
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The passageway 130 extends from a first end 122 of tne oody 
to a second end 123 of tne body 121 along a longitudinal 
axis A- A* 

Tne disc valve element 127 is attached to a snaft 128 oy 
means of a screw 129 entending tnrougn a clearance nole 137 
in tne valve element 127. 

Tne snaft 128 is located witn clearance in a groove 126 in 
tne valve element 127. 

Tne disc valve element 127 is supported oy tne oody 121 co 
allow rotation aoout an axis of rotation P-P wnich is 
substantially normal to tne longitudinal axis ,4-M of tne 
passageway 130. 

The axis of rotation P-P intersecting tne longituamal axis 
M-M of tne passageway 130 at a position oetween said first 
and second ends 122 and 123 of tne body 121. 
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The passageway 130 is defined by a first oore 131 naving 
tapered and parallel sections extending from tne first end 
122 and a second oore 132 extending from the second ena 123. 

Tne interaction of tne first and second cores 131 and 132 at 
the position of juncture forms a step defining a first 
sealing surfaces 133. 

Tne first sealing surface faces towards tne first end 122 of 
the oody 121 and is in tne form of a first arcuate face 133. 

A second sealing surface 134 is defined oy the part 
cylindrical wall 142 of the part of the passageway 130 wnicn 
is common to the first and second oores 131 ana 132. 

The disc valve element 127 is injection moulded from a 
resilient plastic material ana has a lip 135 formed as a 
integral part tnereof around part of its outer peripnery for 
cooperation witn a seal 143 attached oy co-moulding to tne 
first arcuate face 133. 
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A portion 145 of outer periphery of tne disc valve element 
127 opposite to tne position where it is in the form of a 
lip 135 is thickened and is of a spnerical radius form. 

Tne disc valve element 127 can oe transversely adjusted to 
aiter tne gap 1 G 1 oetween tne portion 145 of tne valve 
element x27 furtnest trom tne axis P-P and tne wall 142 oy 
loosening tne screw 129, 

Tnis allows for tne gap ' G 1 to oe accurately set witnout tne 
need for great accuracy in tne relative dimensions of tne 
valve element 127 and oore 132. 

Tne size of tne gap 'G* will effect tne leakage of air past 
tne valve element 127 when tne valve element 127 is in tne 
closed position obscuring tne passageway 130 as snown in 
figures 8 and 9. 

The part spnerical form of tne portion 145 is complimentary 
to the adjacent wall 14 2 and therefore upon initial rotation 
of tne valve element 127 away from tne closed position tne 
gap ' G* remains suostantially constant and tne only cnange 
in leaKage past tne valve element 127 occurs tnrougn tne 
increasing aperture oetween tne lip 135 and tne seal 143. 
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Tne first arcuate face 133 is parallel to Dut offset from a 
plane along tne axis of rotation P-P of tne disc vaive 
element 127 arranged normal to tfte longitudinal axis M-M of 
tne passageway 130. 

The distance of tne first arcuate face 133 from tne firsc 
end 122 as indicated oy tne reference numerals 1.1 is greater 
than tne corresponding distance from the first end 122 to 
the axis of rotation P-P of tne valve element 127 as 
indicated by the numerals SI this permits at least 90 
degrees of valve element 127 rotation from the closea 
position to the fully open position wnen tne valve element 
127 is positioned suDStantially parallel to tne axis M-M. 

A Dypass passage 138 connects tne first oore 131 witn tne 

second oore 132 to provide a controllaole leakage patn 

around tne disc valve element 127 wnen the disc valve 

element 127 is in its closed position oDSCuring tne 
passageway 130. 
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An idle speed control valve 139 is positioned in an 
integrally moulded housing 140 defining part of the bypass 
passage 138* 

Tne idle speed control valve 139 is moveaole by a stepper 
motor 141 to control the amount of air that is permitted to 
oypass tne disc valve element 127 through the oypass passage 
138. 

a trim screw 14b is provided to regulate tne flow of air 
tnrougn a trickle passage 147 joining tne inlet to ana 
outlet from tne oypass passage 138. 

The trim screw 146 is tnreadingly engaged witn a metal Dusn 
148 moulded in situ witn the body 12i. 

The trim screw 146 allows tne volume of air passing througn 
the air flow control device 112 to oe accurately set when 
the disc valve element 127 is in tne closed position and the 
bypass valve 139 is in tne closed position. 
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Alttiougn tne invention nas oeen described witn reference to 
two preferred emoodiments it. is not to oe construed as 
limited to tnese emoodiments. For example tne cable linicage 
could be replaced by a mecnanical linicage or drive oy wire 
type system and tne combination of a lip seal and integral 
stop could be replaced oy two lip seals and an external stop. 

Similarly/ a lip seal could oe formed as an integral part of 
the disc for use in replacement for tne moulded in-situ seax 
of tne second emoodiment. 
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CLkIMS 

1. An air flow control device for tne induction system of 
an internal combustion engine tne device comprising a 

. oody defining a longitudinal passageway extending 
between first and second ends of tne oody and a valve 
element moveaoly supported within said passageway oy 
cne oody to provide a means of varying tne 
cross-sectional area of tne passageway wnerein saia 
oody is made from a plastic material. 

2. A device as claimed in Claim 1 in wnicn tne valve 
element is a flat plate valve element rotataole aoouc 
an axis of rotation arranged suostantially normal no 
zne longitudinal axis of tne passageway. 

3. a device as claimed in Claim 2 in wnicn tne passageway 
nas a first step tnerein defining a first sealing 
surface facing tne first end of tne oody. 

4. A device as claimed in Claim 3 in wnicn in addition to 
said first sealing surface tnere is a second step 
defining a second sealing surface facing tne second end 

. of tne oody. 
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5. 


6. 


A device as claimed in Claim 3 or in Claim * in wnicn 
wnen tne valve element is in its closed position 
ooscuring tne passageway, a portion of a side face of 
tne valve element facing tne second end of tne oody is 
in sealing abutment witn the first sealing surface. 

A device as claimed in Claim 4 in wnicft wnen tne valve 
element is in its closed position obscuring tne 
passageway, a portion of a side face of tne valve 
element facing the first end of tne Dody is in aoutment 
with the second sealing surface. 

A device as claimed in any of Claims 4 to o in wnicn 
tne first and second sealing surfaces are suostantiaiiy 
parallel to a plane arranged normal to tne longitudinal 
axis of tne passageway. 

A device as claimed in any of Claims 4 to 7 in wnicn 
the flat plate valve element is a part oval or part 
circular disc valve element attacned to a shaft 
rotataoly supported by the body. 


9. A device as claimed in any of Claims 3 to 8 in wnicn 
tne first sealing surface is in tne form of a first 
arcuate face. 


7. 


8. 
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10. A device as claimed in any of Claims 4 to 9 in wnicn 
tne second sealing surface is in tne form of a second 
arcuate face- 

11. a device as claimed in Claim 9 or in Claini 10 in whicn 
tne distance from tne or eacn arcuate face to tne 
respective end of tne oody to wnicn xt is facing is 
equal to or greater tnan tne corresponding distance 
from tnat respective end to tne axis of rotation of tne 
valve element . 

12. A device as claimed in Claim 11 in which tne difference 
in distance is less than iOmm. 

13. a device as claimed in Claim 9 or in Claim 10 in wnicn 
tne disc valve element is a plastic disc valve element 
part of tne outer peripneral side face of wnicn forms 
an integral lip seal for cooperation witn tne first 
arcuate face wnen tne valve element is in tne closed 
position. 

14. A device as claimed in Claim 13 when dependent upon 
Claim 9 in wnich part of the periphery of tne disc 
valve element has a part spnerical radius formed 
thereon. 
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15. A device as claimed in Claim 13 when dependent upon 
Claim 10 in wtiicn part of tne outer peripneraj. side 

face of tne disc valve element has a stop means formed { 
integrally therewith for aDutment against tne second 
arcuate face when tne valve element is in tne closed 
position. 

16. a device as claimed m Claim 9 or in Claim 10 in wnicn 
tne disc valve element is a plastic disc valve element 
part of tne outer peripheral side face of wnicn nas a 
resilient seal memDer attached thereto for co-operation 
witn tne first arcuate face wnen the valve element is 
in the closed position. 

17. a device as claimed in Claim 16 wnen dependent upon 
Claim 9 in wnicn part of tne outer peripnery of tne 
disc valve element nas a part spnerical radius formed 
thereon. 

18. A device as claimed in Claim 16 when dependent upon 
Claim 10 in wnicn part of tne outer peripneral side 
face of the valve element nas a stop means formed 
integrally therewitn for abutment against tne second 
arcuate face wnen the valve element is in the closed 
position. 
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la. A device as claimed in Claim 17 or in Claim lb in wnicn 
tne resilient seal is attached to the valve element by 
being co-moulded therewith. 

20. A device as claimed in Claim 9 or in Claim 10 in wfticn 
tne first arcuate face nas a resilient arcuate seal 
atcacned tnereto. 

21. a device as claimed in Claim 20 in whicn tne arcuate 
seal is attacned oy co-moulding insitu witn tne oody. 

22. A device as claimed in any of claims 1 to 21 in wnicn 
tne device includes a oypass passage extending from a 
position in tne passageway towards tne first end of tne 
oody with respect to tne valve element to a position in 
tne passageway towards tne second end of the oody with 
respect to the valve element. 


23. A device as claimed in claim 22 in whicn part of said 
bypass passage is defined ay a Housing for a oypass 
flow control valve. 

24. A device as claimed in Claim 23 in wnicn tne nousing is 
moulded as an integral part of tne oody of tne air flow 
control device. 

25. A device substantially as descrioed nerein witn 
reference to tne accompanying drawing. 

26. An induction system for an internal comoustion engine 
including an air flow control device as claimed in any 
of Claims 1 to 23. 
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